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INTRODUCTION
In today's health care, a burning issue is prevention of nosocomial infections, affecting almost 20-30% of the hospitalized patients. Prevention of pre-operative and postoperative complications is directly linked with effective disinfection of surgical instruments, equipments and microbial decontamination of environmental and inanimate objects. Notorious microbial species that are prevalent in the hospital environment are Pseudomonas aeruginosa, Acinetobacter, Escherichia coli, Enterobacter and Klebsiella. Microbial decontamination is the most serious challenge to the practical health care despite the abundance of disinfectants and chemicals. [1] There are increasing reports of emergence of resistance to the action of commonly used disinfectants. [2] Recently, newer chemical methods of asepsis, such as superoxidized water (SOW), are gaining importance as a hospital disinfectant. There is a need to evaluate the efficacy of newer methods of asepsis for better patient management. Thus, this preliminary study was designed to evaluate the microbiocidal effect of SOW on the common hospital bacterial strain under in vitro conditions. was tap water and electrolyte solution. The solution was fed into a special unit, which activated the water using an electric current. Specific gravity of the SOW was 1.02-1.06 g/ml, the oxidation reduction potential was +900 mV ± 100 mV and the pH was 7.0 ± 0.5. Shelf-life of the SOW was 120-144 h.
Microbial Isolates, Culture and Treatment with SOW
The test organisms S. aureus, P. aeruginosa, Acinetobacter, E. coli, Enterobacter, Klebsiella and Candida were isolated from hospitalized patients. Five different strains from each genera were included in the study. Bacillus subtilis was isolated as an environmental contaminant using standard microbiological techniques. [3] Standard control ATCC organisms S. aureus (ATCC 25923), E. coli (ATCC 25922) and P. aeruginosa (ATCC 27853) were also included in the study. All the isolates were subcultured on nutrient agar to obtain a single pure growth. Pure growth of the test organism was inoculated into nutrient broth and was incubated at 37 o C aerobically for 24h. Following incubation, organisms of each strain were collected, washed twice with 0.85% sodium chloride solution and resuspended in 1 ml of sodium chloride solution. Optical density of the suspension was adjusted to 0.5 McFarland (1.5 × 10 8 bacteria/ml) standards. Each suspension was divided into control and experimental parts. The control part was treated with 4.5 ml of deionized water and the experimental part was treated with SOW. The control and experiment tubes were incubated at 37°C for 0.5, 2.5 and 5.0 min. After incubation, the number of viable cells was determined by the semi-quantitative culture technique. [3] Colonies of the inoculated organisms were counted on the plates after incubation at 37°C for 24 h. All the organisms were inoculated in triplicate and the mean colony count was interpreted.
Preparation of Spores
To prepare a suspension of spores of B. subtilis, the organism was grown on agar slants for 7-10 days at 37°C. Microscopic examination of the growth was performed daily after the 7 days till the microscopy showed profuse sporulation. After that, growth was harvested and washed thrice in distilled water. The spores were resuspended in 2 ml of distilled water and the suspension from this tube was divided into four equal parts. In this way, four tubes of 0.5 ml spore suspension were prepared. [4] Treatment of Spores with SOW Of the four tubes, to one control tube 4.5 ml of deionized water was added and to three experimental tubes, 4.5 ml of SOW was added. Three experimental tubes were incubated at 37°C for 0.5, 2.5 and 5.0 min. After incubation, the tubes were centrifuged at 5,000 rpm for 5.0 min. The supernatant was discarded and to the sediment, 5 ml of glucose broth was added. All the three tubes were incubated for 24 h at 37°C. After the incubation, the number of viable spores that had turned into vegetative cells was determined by the semi-quantitative culture technique. Colonies of the inoculated bacteria were counted on the plates after incubation at 37°C for 24 h. The control tube was incubated at 37°C for 24 h. After that, the tube was centrifuged at 5,000 rpm for 5.0 min and, to the sediment, 5 ml of glucose broth was added. This tube was incubated for 24 h at 37°C. After incubation, the number of viable spores that might have turned into vegetative cells was determined by the semi-quantitative culture technique. [3] 
RESULTS
Colony counts of all the hospital isolates and standard control ATCC organisms were reduced to zero after 0.5 min of treatment with SOW, whereas the counts of vegetative cells and spores of B. subtilis were reduced to zero after 5.0 min of exposure to SOW [ Table 1 ]. Control tubes for all the organisms showed growth. Colony counts for the control are depicted in Table 2 . DISCUSSION SOW is a high-level disinfectant. The active ingredients of this neutral anolyte are hydrogen peroxide, hypochlorous acid, hypochlorite ion, ozone, chlorine dioxide, chloric acid and chlorous acid. [1] SOW works by creating oxidative stress on the cell membrane and cell walls thus causing total destruction of the chromosomal and plasmid DNA, RNA and proteins. It is highly microbiocidal and is considered harmless to human tissue. [5] The present study shows that SOW generated in our conditions renders a strong microbiocidal action to Gram-positive, Gramnegative, Yeast cells as well to the vegetative cells and spores of B. subtilis.
At the exposure time of 0.5 min, all the potential pathogenic bacterial strains, Candida cells and standard ATCC strains were killed by treatment with SOW, whereas the vegetative cells and spores of Bacillus were killed after 5.0 min of treatment with SOW. Emergence of antimicrobial resistance and adaptation to other disinfectants have been reported in the literature. [2] Because of this resistance, it is difficult to contain the environmental dissemination of such microbial strains. Chances of adaptation of the microorganism to the SOW are suggested to be negligible. Also, SOW has been reported to increase a microorganism's susceptibility to antibiotics. [6] One of the potential limitations of our study is that the mycobactericidal action was not evaluated.
The SOW was used initially for sanitation, water disinfection and regeneration, but, considering its high biocidal activity, unique combination of detergent and antimicrobial properties and good compatibility with human tissues, made it a potential candidate for all types of microbial decontamination, including instrument and glassware disinfection, aerial fumigation, floor mopping and 
